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P t - (CHOH) ads -*P t - (COH) ads + H + +e" 

Pt-(COH)ads -*P t- (CO) ads+H + +e" 

±fB©Pt- (CO) ads *$5t»flsTSfc*fctt*^64riSUfcK*OH 

Ru+HiO^Ru- (H2O) ads 

■^Ru- (OH) ads +H + +e" 
Ru- (OH) ads + P t - (CO) ads^Ru + P t +C0 2 + H + +e" 

3/2 02+ 6H + + 6e _ -»3HiO (2) 

—ja*#*fci suited, mtw.\z&^T, TO^nxt-A-^^y-wt 
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CH 3 OH+H 2 O^C0 2 + 6H + + 6 e" (3) 

z. (d ( 3 ) -^(DRmmtnu. z<DKm\z& mk&vtce -^m^nx ( 2 ) 

1 

^bT, (3) -^<Z>£J&££9£j&UfcH + (7°ah» «yah>®*tt@ 
«^KM4 , ^^»ibT, #m»~&^T, OTOSJS^S#, 7jc*^^-r§ 0 
6H + +6 e~->3H 2 (4) 

ZZH\ (1) ^:0^^HJ:DEM(C43^T«bfcH + i:e-©MS^© 

.to (2) jz<DKm^%. mnmz&^xte, ±12 (d^cdm^^^o^ 

»4M±-cr (1) j££ (4) 5£©£JSMfrU m«±T (2) (3) 
^©£jfo^«fTT5<h«T3£> h-^<hbT, OT© (5) 5S«irr3 

2 CH3OH+2H2O+ 3/2 Oz-+2 CO2+ 3H 2 0+ 3H 2 (5) 

^C0KS©31ii»^ 5 9% (7RiS3 ; &;l/(D^^fi/^^/-;i'2 ; &;U(D^ 

b^b, ±tB©E^^o^T, (1) ftoKjfcoimmmmmmzE 0 = 0. 0 

4 6 V, (4) 5£©SJ&©if2pm«m©&E 0 = 0. 0VT-&D, HWUlr^ 
M#£ll&£fc>-frfc*§£\ (1) ^©WiES, (4) 5£0#/^M<i:£5/c#K 

(1) ^(DE^t-^m^mn^^otL, (4) ^MfcfcatiifTbcfc^c!; 

ei^-e, (1) :£<£«££52<i> (4) 5£<DMJ£k;&MK:iif?£Mfc& 

(1) (4) 7%%iEmtLTWim2&z>z.ttf^xr$>r), 
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£>H + £&< (1) ftOKmtK* be-tfim&VTfr&*&f&?Z (4) 5C©£ 

#-T> ^«3^60iE*l»5&«iia&*nT, KJHR*T!»* CD Rtf (3) 5£©H 
Jt^;&i2 K: Jiff bT 5 £ 6 n s . 

/^y-;KmuTtt, (i) ms (3) sCoEJ&Kftfc* ^nxt-A-a 

CH 3 OH+3/20 2 ->C0 2 +2H 2 0 (6) 

Z.(D (6) a©K£B3BJRRJfcT?**;fr&, H©58«kfc«toT (1) Rtf (3) 
fc, » ©ttS&S#*4>fc < fc 0 > H0I^mff^3 0 0~8 0 OmVKft 

5 <h> *&#58£b z:n«, ^ifltiiiTtfc^^ y ( 6 ) 

5£fcJ:oT»fc2m*©tfW«£*U (3)^©H + ^RlS^SBWi:^0» (4) 

&Qfcifc\z£-oX7mi)m±vtcb(Dtmfeznz> 0 

*S»*©«8IB*4SK:^556W©*^l&'>^xATffiffl"r5**84jeSfi 
(KT> rftiMJ t.v^o) ©*§£-*>, HB»*frT!©#*S8£*#=Xk 

p 

o > wiffl^BH^iin* zmtrnzntz ZtX± 

J^0l^>l>lt^^oW^&l5. jKIttt (4) 5£<k9 (1) 
5ta*> (3) 5UD (2) ^«fTT 3 *>©£#*-<=> ft 3. 

#*fcft^$n), JfcMJEE#2 0 0mV«J:Di£V>#££&, zMStt58£b&V> 

nn**, ^^y-;i'2k**©«ft^fc*»Rtt*ffifcjiUTVi&vifcj6, ?k 

^ifcMSn&D, WIIJEE^6 0 OmV«fcDfiV>» 

£ 1 & , b fc v> £ ft s^Sffl £ Sii b x tr & * * / ( 6 ) 
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HJ£ (jiKftJE) #2 0 0~6 0.0mVfc&5£» ***S58&bTV*5J& J » utl 

e, a^MifiifcaiiUTSfc^^y-^ (6) siaoTtftsnso^i 

S*U (3) 5£©H + £j&£Jfo&*£Kl$£&D, (4) 3t®fiJSfc«fcoT**#5B 

^b&fc© titans. 

££$©*#xXAT7k*#B£UTU£fc©£#A&ft5. fib, HIHSS^# 

;^-*©*aW+tt*#*^^S^*Sfc«>» llHTtt (1) iUD (4) 
5&fi«, K<t«T» (2) 5U;D (3) 5fc&qtfT , rSfe0£#*.&tt*. 

£LTV>3fr\ EtUi, ^6I»ifcft»*n*e-^<l40. (3) * 
©**/-;U©S#Pl&fl:Rj£Rtf (4) 5£©£J&6H + + 6 e--*3Hi**ffiitS 

L^L&^£>> W5J;5t;, x*;M?H»*li* ©«*&**« 

&1S\K EPiP^JE ^4 0 0~6 0 OmVtVi-5<SVi«ffl-efl5<feo 

# (6) afc«fcoTRfcSn5©#»IH2*u (3) ^©h + ^«^ibw 
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ft¥lf>>'tJK5iKiSl:^ofcl^t;, ±fB (D ~ (6) 5£©£i& 

0 0-8 0 0mVe****fS4L/T*Dx M#fr©*£K&> i&ME (S£ 
HE) J&*2 0 0~6 0 OmVTzK^fg^LTfeD, 3feH^#©«^tC«, TO 
HEE (MfefllJE) j&*300~100 OmV (4 0 0~6 0 OmVTI^M-^ 

■ 

-rant (M^momrm^^pST^^.i:, $ e fctt£«£E« wwtgftm 

■ 

sets Jit) (CcfcoT, ^m^ft©«^«. Ri»rr*«nx*;i/^r'-ftii»r s 
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0 O'CETFlCt'S M&Umt, 3 0~9 O'CtTSili^W^l/ 

ntf«k<» *#;-)V* x^w>£nj3-;K 2-7n/v-;i'& 

^fc^tr******?*^. &fc> ±ib bfcM©-#i t lt© y * y 

10%Hii!iWJLK iiRfcfcfcftfftffcto&tfl 1 

> 
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Pd • Ag • AuG&mzm-f&Z-ttfT^Zo ■ 
±BB©«fc5fc*flt8iiKfc«fc0S»fift9 9.9 9 9 *&±©ffi*6&7K*#*§5*U' 

mz, ifwwumm bmw&m) mm. ptfe, i-y^^y 
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mmm 1 ) 
wns^y i - 1 ) 

n» i (stifi^n i-i~i-io) fc*w-***«*-fe^' aftatw&iatt* 
r^t)^,m»«fcxa#>a^yD h>#mttffi»K^(^-7^^>i 1 5) 

^ffittt3t7-#>^-A- (3CbM) ^5%SWJfh77M 

nx^U>5MR*fc«»l/&©-6, 3 6 OtJT&j&bTSfcMBLSU -eofrMfc 

^lii#t^X«fi5i^bfc. CET!, £ftffittfft. PTFE. i-7^f 
rt>©M*ifcW:6 5% : 1 5% : 2 0%ibfc. E©J:5fcbTfftKb;fc£&« 

4 

©ttliSfi^It lmg/cm 2 ^ofc. 

* 

ft*#Xtt*Ji**lJ«bfc. -^1T\ PTFE, J-7jjrXDMm 

Jfctt5 5% : 15% : 3 0%£bfc. Jl©«J:5K:LT^»bfcilKI«iOttilE*tt 

4 Ot:, 10 0kg/cra ! T"*y h7> *fccko TSS^bTME AfcfHttbfc. 
£©«fc5fcbTfe$JlLfcMEA©#&M®fc«6 0. 8cm ! Tbfe. fEfi 

«k©ffl»liRtJfjKIMi©tt«tJI» aft«ft^*»«©^ffi«l ©**««' 

-en, *&3 o nm, i 7 o Mm-m&iiiD-c&ofc. 
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U& (SfeSS) 3 0~7 0tt> S&KI!llCgft£ 0 ~4 0 0 m 1 

llglll 0. 5 M~ 2 M© ^ 7 OKft) * 2 ~ 1 5 m 1 /ftOU 

STfflJU ^©P#©M@£^MI©mj£g (:fr-7*>«E), 

04 £121 3 ©»*SHlHllR«ffii:zK*4fi!Eaut^>Hff tUTKabfe. 
e:nJ;D> #*£d&3S* «&8Ial&*BEK:tt#T5&iRi£^U 

HIsI8S«JE4 0 0-6 0 0mV*e****564T5^t**^ofc. V>1*ft 

©fisic*w&, **^j*a*©tr-^tt4 5 omvteisisnfc. 

fi^7 0t. IMi8ml/^ ^Sil2 0ml/WT^ 
1 - 2 ) 
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* 

T, »flUM©**/-;U*»« (») S» 2> 8, 15ml/#«*T\ 

■ 

5 0mv#iSfc7K*4j*iSS©tf-^*<assnfc. 

*«JfiWT?**©**4ritaa 1 4. 48ml /#»Sftfcli[HlS& 
*JEE4 4 2mV©£*©*# (Ml7 0t, WMlM, Kl2ml 

0 0ml /#) T?0»^35f^*©**«IK&**»jfi« 1 - 1 

1-3) 

sticks, »-HI©filiS5^ 

» 

£n«k0, ^n^n©^frT'©7jcm^3iS^PIlHli?& e lEE^fe#L, 3 0 0- 

(zKMJifll 1 - 4 ) 

7K*fiiSM 1-1-1-3 Ttt, il»ltltt7a*>ttgt7^> 1 1 5 
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0/im) £fflV>TH*fc**»aHi;i'**j£U fi«7 0'C, MUM, ft* 

^-7^^">1 1-5 tl 1 2fcfr?-©*rKttEIDT»?K ££Tttjffi#K:*fl¥RI* 
0 1 0 izm 9 ©IISft*BBlHlK«JBEa:***J«a«CDHff t bTSSUfc. 

(TfC&Stjifll 1 - 5 ) 

* 

^0~2 5 0ml/«i, BMBfciM© * 

■ 

5ml/WMl/, *©«f©-fe;P©W0K«JE, MI^4t5*l 
£««£**&dHfc«fc©MIR&Bl 1 tit. 

flHiia«3WSEv>es, ^sucfctfa^fc. set, s&as*£:"feJV©MiHi& 

«EE*sfiTT5«lRl**BJe>6nfc. 

Bl 2ICB1 l©»**BBBBJEt***rig58*©Bfftl/T«ffllbfc. 

HtukD, **4fiJ6aKttBBB«fEfcft# , r*BlfiI&*U, W1E3 0 
0-7 0 0mVT?;Mf#»£t"*Efc##J&»ofc. £fc, 3 0~7 O'CK&^T 
tt, 7Mf£j£3£©l?-£«4 7 0-4 8 0mV#iSTiSStl, 9 OttC&V* 
Ttt, 4 4 0mV#iTfiSSnfe. 
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ommi&m i - 6 ) 

5, 2. 5, 5. 0, 7. 5, 10. 0 m 1 /^©lit, -ttl-^tU 
7 0 0mVT**j&*B£T5C£##J&*o&. 4 5 0-5 0 OmVttiEfc 

* 

sis cons] ottiraTiifflsns^Aftox^^-jft^tttwai 

r*.) ^st^tfco -ton*, wiai»*#©x*;^-a*tt» fifist^ 5 . 

Oml/^tf 17%, 2. 5ml/^©tt2 2%f^t 

maiS*ff©x*;wp-3Ms (%) = (^bfc7jc^©^x>^;ni-«/ 

ffi&Lrc*#S-)V<DX>?)V\d-$ti£) x 1 0 0 

(7jc«M^tJ 1 - 7 ) 

*/-jwjc}&® cm) & 5 m 1 /ftnfemm-z, tmmm&o. 5, 1, 2, 

£j£j§g©«£m 1 5 (I/kT= 
Ill 6 till 5©«g*^lHII^«JE<J:7jc^«jg^©P^i:bTMatfe. 

dticko, ^n^n©^#T?©7Kin^j5gji^«MiHii^«ffiicfe#b, 3oo~ 

7 0 0mVTzK*#f8£t"5££j&«#*>o&. V>1"tt©j&*H6£fcfcV>T 
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4 7 o mv ttmz7km&f&M&<D nit. 

ffitbfc) £fflV>T, ■fe;V'fflK5 0 , CK:*ViT» I8IS1M, »«I5ml 

1 0, 2 1, 4 0, 1 0 0 %£«£-frfc&ftT\ ^-ft^l, 

/jNSv>tzi5R:»aisnfc. 

■ ■ 

c:nj;o, ^n?n(D&fcr<D7m£i&m&tem®®>n}£\zikftL, 4oo~ 

8 0 0 mVT"*i*^4t 5 c fc« 4 9 0~5 3 0mV#IH 

(Tfc^M^iJ 1 - 9 ) 

. \zq%* 6 0mi /#©«?*> KMfliic im©^^; -^mwL mw £ 2 . 

6ml/#©«EST8KU 2 0 0 c c +}->7U >^LT, #7. 

•fe;p©MlHl8S«JEtt4 7 7mV, 1 0m 1 /K'Sofc. 

(**«jfi«l 1-10) 

U ir;W&S3 0t;, 5 0<C, 7 CC, 9 0TCT\ ftflsSUfclMOHi'Oi (ifi 
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mtkM) £ 1 ~ 8 m 1 /#©ifcS, m&WM\z. lMC^^y -;i/7K« (M) 

ei 2 o ten 1 9 (D&%zwimmj£t7km±j&mm(DM&tLTmMLtco 

0~6 0 0mVT7K^^^1"§c:^^^ofc. £fc, 3 0~5 0t;^^T 
«U 7jc^4^ji«(75fcf-^«5 0 OmV#j£-Ctail$ft> 7 0 ~ 9 O'ClC&Wr 

U^fe, 3 ot:~9 ort^ofc#^W^gfigT©5S:»-ea5D,«^^Vi, 

(«#J 2 ) 

£TF\z, MW * © $g 4 J! ic ^ 3 m 93 © frmmfc >> X x A Tffiffl T § 7kHf 

(3k*»Si0!l 2 - 1 ) 
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SH2 (fijfif! 2 '- 1 ~ 2 - 8 ) fc£ttS**X*;Hr-Sfc9WT¥ftft 
O'CT, ^SI^IB 0-1 0 Oml/^I, MIICIMC!)/^ 

#xsu ^zm^tov^T^ftsfr^feo ^^^^^©TK^ji^^^x^ 

* 

©iST^^^tifeo 

femj±3 0 0-6 0 0mVT*^X«1"5 : t^^ofc, ^M^*^ 
5 0-6 0m l/^©±l-&(cS ! fe7ic^^^b^TV^t^ofco £6>£> £ 
nck0^mM^^t> 7KI^4b(:< <&D> 10 0ml/W St 
^£7fcfg«i§£L&^ofco 

■ 

©^©TK^M^^X^P^N^^y^-^ffl^TMLfe. 
^©I&HL fg±#X4^«7fc»1$7 4%^£fL 7K^^^«5. 1ml 

(7K*»jS^ 2 - 2 ) 

\zQm%3 o-i o om i /#©«*, mnmmziuo)*? ;-)i^ffi. m 
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©teT#«*£ttfc. 

13 2 5fcH2 4©l|g**aM£Et**4ri6a«OH*RfcbT«Eabfc. 
5 4 0 mVT**^4t5 £ ttfftfrotco 3 0 ~ 7 0 m 1 

(7K»«f!l 2 - 3 ) 

* 

5 0 ~ 2 0 0 m 1 ZftOffiM, MSfflfC 1M0^^7 -JWJc^ (B 
m) §5ml/MifSU -€-CD^C^«1itjilKlBHilBI*i*n5«»€SEft: 

El 2 7fclS2 6oea&a(B«ffit**feriG3a[«©Mfl5tbTKffib&. 

5 0 0 m V *C**#56£"r Silt ##*>o fc. S*M>S*&*5 0~1 0 0m 

1 /#©«£fc7k*#58£b*t"V>E£##o;fc:. S^«E**«1 5 0, 2 0 0m 

(ymmmm 2 - 4 ) 

fc^SC* 5 0 ~ 2 5 0 m 1 j£$HE4l£ 1M0^^; -JW*«SK (41 
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5 0 OmVr^* i ^t^Z.t^m^Tco ^W5 0~10 0m 

1 /ft<DM&lZ7mtfm$LV J p-?^Ztftft-otc<> 2 5 0ml 

Wiz, imm&m 2-1-2-4 ©^gt^j-^^* 5 0 m 1 

■ 

> 

3 *#»JS-W2- l~2-4©MS(C*5^§^Mil OOml/^ 
J*jik©S^*0 3 3 td^T. 

(zK*8iifi0>J 2 - 5 ) 

C^5Oml/»0llt, IfUfflOlMl^- 1. 5, 2. 5, 5. 
0, 7. 5, 10. 0ml/#£»*i±fc&#<LU -tCftfc&SEttfcEIMi 
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T5#*©£j£iSKlc^V»TttW£fTO&. 

0 3 5 KB 3 4CE>tt**3»emjEt**4j365t*©HflitbT»ll/fc. 
£n<fcD, *n^n©*frT?©**4J*3t«ttiite«BEfcttfiF^, 3 0 0-5 
0 OmV^TTK^^TSCtAW^fc. £fc, 4 5 0~ 5 0 0mV#I 

2 - 6 ) 

\Z.Q%lt 5 0ml /#©^M, »4llt:K^5m 1 /ft<DfeffimT\ iffil 
g£0. 5, 1> 2, 3M££fcS-&£&#£U fC^^ItM^ 

*#©^Ea«KoViTtftW*ffofc. 
0 3 7KH3 6©H*S»E«ffit**4ri6a«©Blfli4:l/T»aUfc. 

(#£815600 2 - 7 ) 

*#«jfi«i2-ii:Pii;**«i-fe;u (fit, M^x^^r^b 

Stbfc) £ffll^T, t«5 0tT, W«!(I1M©»»W?:5 
m 1 »fls«ffifc*fb#;** 14. 0ml /#©8&S, WtMBg. 

§10, 2 1, 4 0, 1 0 0%ttft$t^fril, ^©BftWtWt 
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t^m<D^mm^-o^xmi^n^>tco z\z.x\ mmm&2 1 
z\<Dumz&vz>, MK>mvrcm^mtm^n,&om^m3s\z7Ft a 
jin^D, ^n?n<»&wx(D7m£immmmmmzQm\s, 300-6 

(.Tkmmfew 2 - 8 > 

u -fe;i/^S3 0 < c, 5 or, 7 ox, 9 0T:t, m®#jcim©^^/-^ 

(M) ^5ml/Mi, m-fbSMtc IMCDH2O2 C«fb7.Ml) £ 
2. 6-5. 5ml/ft<Dffimxtiib, f^ilttiil»^8ElT5lll 

0 4 1 \zm 4 0 ©^^MmjEEt7jc^«^©Mi: UTSSbfco 

7i<.m£f&&&\zmfemB\zmfctz>mfoZ:7*L. «mE3oo~ 
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3 ) 

OTIC, *«ll*©«B8»5aK:ff*»li®***»^5 : -AT«fflT*** 

(ymmmi 3-d 

3 (SII3- 1-3- 8) fc43tt5ft8fofl>&e&x*^-£l?taT 

wnoT*^afc«tt&Kfl-tt» tkm^j i - 1 tra Entires. 

0 "CT, £&M£3££ 1 0 ~ 8 0 m 1 /#©Sfc»» WW: 1M0/^; 

fc*^x^jl/^-fcWT5^tfczK*©^x^;i/^~©Jfc**tt*#©x^ 

*3£fcJ:D*fflb&. 
x*;u*-»* (%) = (a ftSffigft/BUP bfcSfix*^-) *ioo 
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1 #m<D±l£Lfc H2 j£tt&(kJ) = (H2 ^J^jSJ^m I /ft/24.47/1000) * 286kJ/mol 

[hhv] 

1 ttffl\Zftim^tzW%X.Z)\' : ¥- (kJ) = [m£mV/1000*^A*60sec] Wsec/1000 
<D%LZ- Z> t ZL 5 ©X* )V3r-$mm & ®T «fc t bTjIS <h , 

1 0 0%l^±(Dmm (EI 4 3 C&V^KStfg^Wl 0 0%©ll£5£$rc : ^b 

04 4 £04 3 ©Ig^^SMffitTK^^SS^P^ttTlSbfco 
l£mBE4 0 0mV^±T7jc^«^b, 6 0 0 mV^±Ttt7K*^M«e^ 

04 3-ris&e.nfc7Kiiifg£«i o o%^±0^«^Tnt>04 5©6o 

0 m V © 51ilgllEET & o feo 

^mjEtX^;i/^-^j^<Z)P^S:ll4 6 IZtfT* 

fc, 0 OmVOTT, Si3 0~5 0ml/»Oi^:, x*;i/ 

X*;i/^-«^frofc (1 0 5 0 %), ©g5 0t. Iltt5m 
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\/%. ^ii5 0ml/», m«^4. 8mA/cm 2 Oi#T^e 
(zkHf M^J 3 - 2 ) 

i o ~ 7 o m i Kill: im©^^; -;u?jc« (M) 

ilOml /%<D^\Z\X. 6 0 0mVM±T?7m±J$Mmtm%-'&tUZ>-t)K 
£^«3 0ml /^'©Ji'&fctt, 8 0 OmV£UiTi!JB©#![R]£^U £tlck 

o$ t>\z£n.%tm^^&iz\$, m&mi£tfn<ti^t7mtf%±iste^z.t 

» 

MMEE/SU 0 0 OmV#®T*K X*;i/3rH83*« 1 0 0%^±TfeD, 4# 
\Z, ateHflE6 0 OmV£TFT\ ^»*3 Om 1 /%0^%\Z, X*Jl/^-$| 

vmwm\ 3 - 3 ) 

7 Ot:<h \st^X7\\%,7mWk-m\ 3-2 ^C£#TM£«U 
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tlOml 6 0 0mV^±T7kil£$Mte&&-^£&3^\ 

a»»i3 0ml-/»flD»^KH 8 0 0mVK±*C*lPOijtlRl*^U 

Wo &. 

S fc, «ft«EEfcx*;i^-3Ms®SH*£H 5 2 t^-To 
IglE^l 0 0 0mV#Itfe, x*;MM»*ttl 0 0%&±-?&D> 4* 
fc, lfeiE6 0 0mV£(TT% SI«H 0~3 Oml/M^l:, JL*)V 

(#*fijt0!l 3 - 4 ) 

c^mfc i o ~ 2 o o m i /#©«!** msffi£ im©^^; — ;ptK^^ « 

£©OTC:fctt3> WlPUfc««E!lf*t**^J«aft©H«*BI5 3t, 3Sfe 
JtJEE£**£j$Sft©Hff&B 5 4 fc^To 
^n=fcO, zK*£j&8£fc^SI£fcft#TS8ffl£^U lfetE3 0 0m 

110ml /#©*§££«> 5 0 0 mVK±T7jci4jigl«aeS-^tfi:^^, 
^15 0~1 0 0ml /#©«££«, 8 0 0 mV&±Tm©{ilnl£^U 
^m^S2 0 Om 1 /#©«££:«, 8 0 OmVEU:T?fcV>i:**5&*36£L&Vi 

Sffi«E£X*;MrHiMS©HfcSB5 5fc^T. 
IgSE^l 0 0 0mV#jfiTfe, X*;W3M»*tt 1 0 0 %^±"C*0> 
&<£«JE5 0 OmVKTT, MI5 0ml/M^:, X*;l^rH» 

■ 

-41 - 



WO 2005/095264 PCT/JP2005/006735 



mtfift \t*£t ififtfr 1 fee 

Tkftltififfll 3-1-3-4 ©fcfi£Ki:fett$3S£tiltai 50ml /#©*§ 

jffl6«JE#l 0 0 OmVttifiTfc, x*;i^-«tei 0 0^±"C»0, # 
fc, 6 0 0 mVRTT, i^M-i$^^Ci»^fc. 

(*i&jEii0!l 3 - 5 ) 

imwtm 3-1 trai;**»jfi'fe;p*ffl v*t, wrnse. 5 0 "ct, ^s#j 

5 0ml i^iiOWSil, 1. 5, 2. 5, 5. 

0, 7. 5, 10. Oml/^i^^tfc^it, f©«tlc»6t?JifI 

■ 

Vi-fnojKfH**©»'& , b» 1W1 0 0 OmVttiSTfc, x*;i^-8ft 

$»10 0 KK±T?&?K Wfc, «€JE6 0 0mVRTT\ X*;i/#-$)» 
(7jc^«^J 3 - 6 ) 

-42- 



WO 2005/095264 



i 



PCT/JP2005/006735 



\ZQ%Z 5 0ml /ttVffim, »W:»^ 5 m 1 fflMM 

/v— O 

WSMWk&.1fi 2M« 3 MOi^fcS, 4 0 0 ~ 5 0 0 mVCiliClCTlC^^M^ 
*£<&3;i£> *$MS#UM©J§£K:kL 4 0 0-8 0 OmVTvK^^ji 

8 0 OmVJ^±TJM]0{igft£^U ZinJ;D£6M 

»mjEtx^;i/^-W©l3#>^il6 4 list. 

Mifffi^O. 5M(D^^:^X. IfetBE^1 0 0 0mV#ST^ X* 
J^H»*ttl 0 0 %&LLT&D, 3fc«J£6 0 0mV£TFT\ 

* 

<&mm&m 3 - 7 ) 

ffitUfc) £ffiV>T> -fc;Uffi£g5 OrT, liiffiHMlM0W$5ml/ 
#©»*T, ®Ht«P]C®Kb#X£ 1 4. 0ml /#©sfcS, 1 0 , 

2 1, 4 0, 1 0 OKfcgfcSiirfcAfrtU *®mKfttofr$n.WMM&mto 

-43- 



WO 20(15/095264 



PCT/JP2005/006735 



m (l«10 0%) £^&T3£tC£oT«bfcfc©£ffl^fco 

**^*ttSte«£EK:ft#t" Ill£4 0 OmVR± 
0 0~8 0 0mVT?7MK£j£i£g^aH&— 5fcT&*)&*» 8 0 OmVEJLtTfiiin© 

BJJPWBE^l 0 0 OmVftiSTfc. XJM^-jKWttl 0 0%£U:T*&D> # 
{£, MM 6 0 OmVKTTf, S^il^itV^^ X*;!/^-******^ 

(#*fiS2t0»J 3 - 8 ) 

.u ■fe;MOE3 0ic, 5 or:, 7 cc, 9ot:^ raswciM^^y-^ 

2. 6~5. 5m 1 /#©«EST»U *©l$fcft»jfe&ia*«ESm»Tjtfl: 

W»T5S£T<5#*S©£j£i*flk x*;i^H»#fcov>Ttfctfr£fTofc. 

«JE£*££riM£g©K&£B6 9 t^To 

-44- 



WO 2005/095264 



PCT/JP2005/006735 



*JEE**1 0 0 OmVMtfe, x^i^-SS^f* l 0 OXEUT&tK * 



m 4 ) 



^6 5ml/WIt'^U ^©BllsIBMtJE, Iffll*^4t^ 

i 









H 2 $t^ 


h 2 $immm 


/ml/min 


/mV 


/ml/min 


/% 


/ml/min 


65 


478 


0.6 


65.2 


0.39 



-45 - 



WO 2005/095264 PCT/JP2005/006735 

($)Ktt 5 ) 

MMtc. «glM©X5 L U>^U3--;V*jS«E*5ml/^OSK*-e«U S 



2 




^2C^Sns±5C Rl @S&Sflt 4 7 4 rri V T\ **©584^« ZlfcjWSMB 
Gfejfifll 6 ) 

Mfflc itiM®2 --fun j— ;vzkM£ 5m i /#©8SST?ifcu ^ 

-46 - 



WO 2005/095264 



PCT/JP2005/006735 



3 




(«#J 7 ) 



4 









h 2 3« 


H 2 £j»J£ 


/ml/min 


/mV 


/ml/min 


/% 


/ml/min 


20 


565 


3.0 


7.6 


0.23 



%4\Z7KZtlZ>£o\Z, mm^mj£5 6 5mVT\ 7K*©»T5^t«E 

-47 - 



WO 2005/095264 PCT/JP2005/006735 

tH\ «©JiT&D, SSI:, £©J©fc, £&8ES£4>&<LfcH£, **** 

ft ft © 7K*if e * > z \z.im sfc»©**«j&'>7fAtuttiT» 



-48 - 



WO 2005/095264 



PCT/JP2005/006735 



2. mmymnm^m^ mnmm^mm\zmmvrc7mnmm^x$>^z\t^ 

■ 

m^7jc^»->Xf-A. 

IS 1 EfcEfc®**^!/;*^ A. 

^7/-Hi:UT^»^*^x^;i/^-^TOr^^^Wr§7K*m^tt 

7 . MB37KmMBgfi(3^ViT^IBMStMfeMSi:©W©*EE^ 2 0 0- 

-49 - 



WO 2005/095264 PCT/JP2005/006735 

A„ 

9. Mm7mn&mw\z&^TnmmfMtmmmmt(Dm(Dmj£tf2 o o~ 

d , mmmmmtmmmimt0m(Dmj£Rn/x\mm7^m^ts^x<Dm 
±.m^mmr^z\t^mtr^m^(DmM%^mztm<D7m^y^Th, 0 

-1 0 0 0mV-e^^)^t*#mt-rs!l^©lgfflm5^{c|5«©7K*#t^->X 

«k o . mmmnmtmmmimt(Dm(Dm&Rzs/x\mm7Km^ts^7,(Dm 

1 3. WB**«JfiMt*^Tl(rBBjK»*t^*^i:OlHO*Eftil»r 
$6ffl^ 1 1 2 ^©l/vfn^— ^{cE^OtK^^dv'T.'t- A. 

i b»® t mmkitm t © p*i © mbr u/ x \zmz 7m tr # x © 5s &s 

ST 3 £ £T3fiMt©$Sffilil 1 1 2 S©Vi1*tl^-3SlcaSitO* 

1 5 . ^7K*»jeS11fc*^Tl&E*fl^WOftl&**ilSrr* £ fc J: D , tu 
Gttttff <h taiBBfcfcffi t © HQ <DmS.RU/X tttMBTKX ££ir #X ©38 £93 
SET 5 C t*^»tTS»*©*BHSg 1 3EfcfBI&©7k*#f&S'*T-A. 
16. 1WIB**rai611fc*V»TWI3WbMO»**il»TSc:tfc«t:t)» MB 

mnmtmmi\:mt(DmomBRn/x\mm7m^Mx<Dm^.m^mM 



-50- 



WO 2005/095264 PCT/JP2005/006735 

■ 

2 1. M37jc^B^gt'*ViTffifB«tli:7K^M^0^SS:P^-r^ 
d t J; 0 , MIBjjR^fi tfTIBKfllS t ©H©«ffi W/XteliuHE7k«^£?;tf 

XfA, 

2 2. j(fE**«jfiS«C*V»Tl&E**«lt**^tJjS8»©«*&**IHSr* 
E fcfcJ: 0 , MB«^StMfBm«i©f B 1©*IE^yxMIB7K^^ty^ 
X©fS4a*HSET* - fc *W*tr*ll*©«BailS l 6 «tl3«©7K*«^ 
A. 

©5S£fi£WS"f 5 C <h£#m<!:T3!f*©i5ffiSg 1 1 2 £©^1* ftfr- 
3i fc SB© ©7k 7> x A „ 

2 4. MI37jc^iigS^43^TMfB«tlt7K^ty»©M$:«T ; §)C 

-51 - 



WO 2005/095264 



PCT/JP2005/006735 



tick*), mmmnmtmzMikmt<Dm<Dmj£jkzt/x\$MtzfcMz%ni]z 

fA, 

2 8. MBKmummwowMumtf 1 0 otaTTajsntswiittsi* 

©$Sfflg!l^~3ll 2®©^Tn^-^t|3lfe®7KSMvXT-Ao 

2 9. IHBS4Efift^3 0-9 01CT*S££*#«£1"*»#©«H»2 8S 

.3 0. «rE**«iiSII®3HBffl«^ 1 0 Q'C&rF"e»&Z.t&ftWtttZto* 

©$&Higi 3«fcE«©**#j&">XT-A. 

3 1. ffiEzfc*Sifi£tt©«tefi£# 1 0 0t^TT-&3££&«<hTS»* 

3 2. tffiE**»sggit©aMEfi£a* 1 0 o 9 c&rF"e$>zzLt&ftWLt?zvit$. 

<D®m% l 6 ^K:EiR©7fc*^'>XxA. 

33. iia*iiiigi0Wgj!/n 0 ot:&TT&3c:<h£#$fc£-r3ii* 

©$gfflfg 1 9 afcSB*©**il&'>XfA. 

3 4. ttE7k*»&SB©£e?l&AS 1 0 OTCMTirfeS-t^WtTSif* 
©«H&2 3EKEffc©zR*#ifc5'Xf-A. 

-52- 



V 



WO 2005/1)95264 PCT/JP2005/006735 

3 5. tufB7K*M^tt©MS^«T§ltflB«W7;i/3-;K 7;Vft 
.(Dime's 'XxA„ 

3 6. MfB7;i/3-;W^^y-JUTS?>^i^#iit<i:r?.W*©«gfflB3 5^ 

3 7. MfB7i<*M^^e©MMtTOt-§lfflBm{b^J«^.?:^trm*Xtt^ 

Ht*&s z. ££#ifc£t"3tt*©lSfflm i 1 2 w^-fn^-^iB^© 

T*S H £ £M£T3tMc©f5ra 1 1 2 E©V»1*tt)&>— SCE&OtK 
£-r<5ft$©iBffi^ l l 2S©vv? B n#>— WtZWM.^M^y^T-h. 

4 1 . iaiayp b>mn&®fcnm&mtfrt-7)v*u%--#>7>)v*>m%® 
fcmmnmT*&z> z. t z&wittzm ^©tram 4 o «fcB*©#*tt*&s/x:r 

C ££#&£"f 51t:&©*filltl 1 1 2^©ViTn^-^Jc|B«©7K^la 

4 4. MIB7KmM^StMBW»i:7K^M^©«^^^IS^fce:^& 

# m.tTz>mH<.(Dmm%i i 1 2 e©v>t aciBft©*^*^;*^ 

-53 - 



WO 2005/095264 



PCT/JP2005/006735 



4 5. WE**M*itlct(IB7K*ft*»*^fc**n*-Rft;K*S!RJRT5 



-54 - 



1 



WO 2005/095264 



PCT/JP2005/006735 



FIG. 1 (a) 





1/37 



WO 2005/095264 



PCT/JP2005/006735 



FIG. 1 (b) 



23 




F I G. 2 




Sf!?gK(Nafion1 1 5) 



2/37 



WO 2005/095264 



PCT/JP2005/006735 



F I G. 3 



20 



i 

i 1 — 




50°C(*§St£jjfci]£) 
■*-70t;(**£jS£jg) 
30°C(*-7'>SE) 
50°C(t-7'>mE) 
■a — 70°C (*-7°>^E) 



1M 

8ml/min 

60.8cm 2 
NF-115 



700 



600 



500 



400 



300 



200 



100 



50 



100 



150 



200 



250 



300 



350 



400 



5a3Ss/ml'min-1 



F I G. 4 




0 



200 



400 



600 



800 



1000 



3/37 



WO 2005/095264 



PCT/JP2005/006735 



F I G. 5 



20 



16 - 



c 

E 12 



inn 

TO ft 

I 



4 - 



o- 

1 




2ml/min(7k^£j?!uiJt) 
8ml/min(7kli£j?lolJt) 
15ml/min(7k0£j$jlJt) 
2ml/min(*-7°>ttE) 
8ml/min(t-7°>liE) 
15ml/min(^-7°>HE) 



SS:70°C 

Amas:iM 

«43SM:8ml/min 
W®Mn: 60.8cm 2 



700 



600 



500 



400 



300 



200 



100 



> 
E 



A 

V 



0 



50 



100 



150 



200 



250 



300 



350 



400 



^fUftSyml-min-1 



F I G. 6 



20 



16 



5 12 



X 



2rW/trin(M^tl) 
8rT^/rrin(M3SB) 
15rH/rrin(»SS» 



Sg:70°C 




1M 

60.8cm 2 
NF-115 



200 



400 600 



800 



1000 



4/3 7 



WO 2005/095264 



PCT/JP2005/006735 



F I G 




50 



100 



150 



200 



250 



300 



350 



400 



^^3£JI/ml"min-1 



FIG. 8 



20 



16 



E 12 



8 



4 - 



0 




0 



200 



400 



600 



800 



if— ^^E/mV 



1000 



5/3 7 



WO 2005/095264 



PCT/JP2005/006735 



FIG. 9 



20 



16 



4 ^» 

| 12 



8 - 




;SJt:70°C 

: **S!Efi:8ml/min 
#1331: 60.8cm 2 



0 



50 



100 



150 



200 



250 



300 



350 



400 



^m;jitH/ml"min-1 



FIG. 10 



20 



16 



c 
E 



E 12 



tnn 

13 o 

*] 8 

I 



4 - 



0 



200 



400 600 




Nafion-112 (50jUm) 
Nafion-115 (130#m) 



;SJg:70°C 



: 8ml/min 
S&TO : 60.8cm 2 



\ 



.... 1 - 



800 



1000 



6/3 7 



WO 2005/095264 PCT/JP2005/006735 



FIG. 11 



20.0 



18.0 - 



16.0 - 



14.0 

g 

| 12 '° 

2 10.0 

*j 8.0 
X 

6.0 



4.0 
2.0 
0.0 




30°C(**r£$i££) 



^*4:1M^/-JU 
K»gS*5.0ml/min 

#3Ci!lSa :60.8cm 2 



100 200 



300 



FIG. 12 




200 



400 600 




'B*43i£i::5.0m!/min 
WMn: 60.8cm 2 



800 



7/37 



WO 2005/095264 PCT/JP2005/006735 



FIG. 13 




10 20 40 30 60 70 80 



Signi'rrin 

FIG. 14 



10.0 




0 200 400 600 800 



8/37 



WO 20(15/095264 



PCT/JP2005/006735 



FIG. 15 



10.0 



8.0 



16.0 



i4.0 



t2 



2.0 - 



0.0 




10.0 



8.0 



6.0 



4.0 - 



2.0 - 



0.0 



0 



FIG. 16 



^- 1.0M(7j^^ig) 
- 0iM(t-7Viffl 
•■«■.. 3.0M(^-7VI|ffi) 




200 



400 



600 



800 



9/37 



WO 2005/095264 



PCT/JP2005/006735 




FIG. 18 




400 500 600 700 800 900 



10/37 



WO 2005/095264 



PCT/JP2005/006735 



FIG. 19 



10.0 




H 2 02)5fcil/ml/inin 



FIG. 2 0 
10.0 i ■ 




11/37 



WO 2005/095264 



PCT/JP2005/006735 



(SI) 
N 2 +0 2 



FIG. 2 1 




£*ttM45!ll:30/irr 



mm 

CH 3 OH+H 2 0 



MlM&lf :30//m 



FIG. 2 2 




0.00 



0.02 0.04 0.06 



Ifil/A/cm 



0.08 





-AirlOOml/min 




-Air90iri!/min 




-Air80ml/irrin 




-Air70ml/min 




-Air60ml/nrin 


— X- 


-Air50m]/min 


— +- 


-Air40m!/min 




-Air30ml/min 


— x~ 


-AirlOml/min 



/no, 



TOi^S.Onil/min 



12/37 



WO 2005/095264 



PCT/JP2005/006735 



FIG. 2 3 






■AirlOOnil/rrin 




-AWQndfam 


— A— 


-Air8Qni/tiia 




Air70ni/mn 




-Anfltaifaiii 


— X- 


■ Air50iii/nin 




- Air40iri/irin 




-Air3Qiii/iim 


—X- 





SJt50°C - 

»:1M*£/—JU 

»3iEl5.0ral/rain 

^jffifl: 60.8cm 2 



FIG. 2 4 



800 



700 



600 



> 500 
B 

B 

(0 400 
PS 300 



200 - 



100 



0 




0.00 



AirlOOmVmin 
Air70mVi3am 

AirSOmVmh 
Air30ml/min 



0.02 0.04 0.06 0.08 
fflMig/A/cm 2 



0.10 



SS30°C 

:iM^y— ;u 

*4Stg5.0ml/min 
*rSSBS :60.8cm" 



13/37 



WO 2005/095264 



FIG. 2 5 



PCT/JP2005/006735 




200 



300 



400 



500 



FIG. 2 6 



<>-Airl00ntfmn 
-ft- Ak70rri/rrin 
■o— Air50ni/nin 
-«-Air3Qiri/raa 



600 




-o— Aii20GmI/min 
— Airl50ml/nnn 
—a — AirlOOmVrrrin 
—x— Air50mVmin 



0.00 0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16 



14/37 



WO 2005/095264 PCT/JP2005/006735 

FIG. 2 7 



Air200ml/nin 




200 300 400 500 600 



FIG. 2 8 




100 - 

o I i 1 — « 1 

0.00 0.05 0.10 0.15 0.20 



15/3 7 



WO 2005/095264 



PCT/JP2005/006735 



FIG. 2 9 

14.0 i 1 




200 300 400 500 600 



FIG. 3 0 



600 



500 - 



400 



300 



200 



IT)0 





$^ft5.0m)/niin 
3? §v : 50ml/min 

:60.8cm 2 



0.00 



0.01 



0.02 



0.03 



0.04 



16/37 



WO 2005/095264 



PCT/JP2005/006735 



FIG. 3 1 





300 400 500 



600 



»:iM^y-;u 

JS^3Sft5.0mVinin 

S^:50ml/rain 

^®m:60.8cnrf 



FIG. 3 2 



800 
700 
600 



> 500 

§ 400 x 

IB 

W 300 



200 - 



100 - 



0 




0.00 



0.02 0.04 0.06 0.08 




0.10 



^^fi5.0mVmin 
^M:100mVmin 
:60.8cm 



17/37 



WO 2005/095264 



PCT/JP2005/006735 



FIG. 3 3 




FIG. 3 4 



500 



1 

ant 



400 - 



300 



200 



100 - 




0.00 



0.01 



0.02 



0.03 



^^2.5ml/mm. 
^^f5.0ml/mm. 



0.04 



a*: sot 

Sg:50ml/min 
*aSW :60.8cm 2 



ts^?Bae/A/cm 2 



18/37 



WO 20(15/095264 



PCT/JP2005/006735 



10.0 



8.0 - 



6.0 



4.0 



2.0 



0.0 



0 



FIG. 3 5 




100 200 



300 



400 



Ml.5nMran. 



^-»2.5ml/mia 



-x-TOlO.Oml/mia 



500 



FIG. 36 



;J|g:50 o C 

3^:5Qml/min 
^|®^:60.8cm' 



soo 



600 



400 



200 • 




0.00 



0.01 



0.02 



0.03 



0.04 




0.05 



/mi 

:5.0ral/min 
?gSl:50m]/min 

WSftaa :60.8cm 2 



19/37 



WO 2005/095264 



PCT/JP2005/006735 



10.0 



8.0 



6.0 



jrvl 

1 40 
2.0 



0.0 



0 



FIG. 3 7 





200 400 600 



800 



: 5(M/min 
^rSdSS :60.8cm 2 



FIG. 3 8 



600 



IS 



400 



200 



0 




0.00 



0.02 



0.04 



0.06 



;SJt:50°C 



3ita:5.0m]/min 

1 4.0ml/min 
ffiAiU :60.8cm 2 



2 0/37 



WO 21)05/095264 



PCT/JP2005/006735 



15 



■a 10 - 



X 5 



0 



0 



200 



FIG. 3 9 




400 



600 




3^ ' 1 I m I 



;m^:50°C 

ilfbtfX3lEft: ROml/min 

60.8cm 



FIG. 4 0 



1000 



800 



fe 600 



e 



400 - 



200 



0.00 



0.02 



0.04 



0.06 



m«^/mA/cm 2 




<— 30°C(^^{b7K^3.4mVrain) 
■a— 50°C(ii^^7X^2.6m]/min) 



0.08 



70°C(3§^k7k^5.5m]/min) 
90°C(ig^b7K^5.3ml/mm) 



«**:lM/*/--,JU 
^i^3Sm:5.0ml/min 

: IMH2O2 
Sft*M3ttS:2.6~55ml/min 

W3&®:fi :60.8cm 2 



2 1/37 



WO 2005/095264 



PCT/JP2005/006735 



10.0 



8.0 - 



6.0 - 



4.0 



20 - 



0.0 



0 



FIG. 4 1 



200 



400 

E/mV 






3.4ml/mn) 
26ai/mn) 

70°G(iWbJcm 

5.5nitein) 
5.3ni/nin) 



600 



M3*:5.0tri/mri 

t^S^B:: 2J5~5.5Hi/nin 



(SI) 
N 2 +0 2 



**XffitkB : 1 70 U m 

fa 



FIG. 4 2 







<JM»> 

CH 3 OH + H 2 0 



:tfxkffcl§:170#m 



:30 jK 



:30//m 



2 2/37 



WO 2005/(195264 PCT/JP2005/006735 



40 



35 - 



30 



125 - 



20 - 



4H 



15 - 



10 



0 



FIG. 4 3 




■o— AinlOir^rrin 
-A— Ain20rti/rrin 
^Air30nifain 
-o— Air40rri/irin 
-)^Air^Onnl/nin 
AinSOni/nin 



ABB: im^/-;u 



^*iP»: 60.8cm 2 



0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 

FIG. 4 4 



a 

B 



35 



30 - 



25 



20 - 



« 15 
10 




400 



500 600 700 



-o — AinlOnd/min 



-A-^Air20m!/niin 
—a — Ain30ml/min 
— o— Air:40irVmin 
— x— Ain50nJ/min 
— • — Air.80iri/min 



iSJt:50°C 
^§:5.0m]/min 



£3&ItfS :60.8cm 2 



800 



2 3/37 



WO 2005/095264 



PCT/JP2005/006735 



1000 



800 



> 
6 



600 - 



400 



0.0000 



•WW 



FIG, 4 5 




H«£/A/cm 2 



— o — Air.lOml/min 
— Air^Oml/nin 
— □— Air30ml/irrin 
— o— Ain40ml/min 
—x— AinSOnil/nnn 
— • — Air:80iril/nin 



Sfi'.SttJ 

•E»3SS:5.0ml/min 
:60.8cm 2 



0.0800 



FIG. 4 6 



1200 



1100 



1000 - 



900 - 



800 
fl- 700 



A 600 

"N. 

^ 500 



400 



300 - 



200 - 



100 




400 



600 



800 



1000 



Air.lOml/min 

-A — A ir.20ml/ min 
Ak:30mVmin 
Air:40mI/iDin 
-x— Ain50ml/min 
Ain80ml/min 



MSitH : 5.0mI/niiQ 



^fS!l®!R :60.8cm 



1200 



2 4/37 



WO 2005/095264 



PCT/JP2005/006735 



FIG. 4 7 



25 



20 - 



15 - 



10 - 



5 - 



0 




0.00 



0.02 



0.04 



cm 



0.06 



-o— AinlftriArin 
-A-Air30ni/ran 
AinSOoi/iiin 
-<>— Ain7Qml/mn 



;St:30°C 

»:lMp*^y-;i/ 

flasBEB:SjQtaiUa 



0.08 



•mm 



35 



30 - 



25 - 



I 



20 - 



51 
S3 



15 



10 



5 - 



0 



400 



FIG. 4 8 




600 



;HE/mV 



AinlOni/nia 
Air30iWmn 
•Afc50nJ/nin 
■Ain7(M/rrin 



:30°C 

m-. iM>^y- ;u 



3^:5.0ml/irin 



WjMi: 60.8cm 



1000 



2 5/37 



WO 2005/095264 



PCT/JP2005/006735 



FIG. 4 9 



500 



300 



200 - 



100 



0 




400 



50 - 



40 



1 



30 - 



ffi 20 - 



10 



0 



600 



800 

jfBBriV 



it 



FIG. 5 0 



~o— AinlOnd/trin 

-^Air30ni/rrin 

— o— AinSO^irin 
-<K-Air70iri/mm 



;^:30°C 

JS3SI::5.QnifaiQ 



%Mt:60.8cm 



1200 




■AinlOni/irin 
■Air.30rri/irin 
•AiriQrof/min 
.AkTW/rrin 



SJt : 70°C 

SSts::5.0ml/miD 
£$lS$t :60.8cm 2 



0.00 0.02 



0.04 0.06 0.08 



0.10 0.12 



2 6/37 



WO 2005/095264 



PCT/JP2005/006735 



60 



50 - 



"1 40 
1 

S3 30 



"20 



a 



10 i 



0 



400 



FIG. 5 1 




600 



800 



AirlOml/trdn 
Air30ni/mjn 
AirJOrri/min 
Air70ml/min 



;^:70°C 
ftftSft :60.8cm 2 



FIG. 5 2 



500 



400 - 



300 - 



I 

ft 



^200 



100 




400 



600 800 



1000 



•o — AinlOml/nin 
-A— Air:30ml/min 

•Ain50ml/nnn 
Air:70ml/cdn 



fiS:70°C 
JRflilM**/— 
W3SEfi:5.0ml/min 



:60.8cm 2 



1200 



2 7/ 3 7 



WO 2005/095264 



PCT/JP2005/006735 



70 



60 - 



50 



40 



30 



20 



10 



0 



0.00 



80 



60 - 



40 - 



W 20 - 



0 



FIG. 5 3 




0.05 



0.10 



cm 



AinlOni/irin 
Ain50cd/irin 
AinlOODd/nia 
Air200ni/mn 



0.15 



FIG. 5 4 



»:lM/^/-;U 
Ml:5.0iriWi 



60.8cm 




Ainlftri/mn 
-A — Air3Ctd/irin 
-a — Air.lOOni/irin 
Ain200ni/irin 



J 



;JDf:90°C 



' : ^:5.(MWn 



£«I:60.8cm 



0 



200 



400 600 



800 1000 



2 8/36 



WO 2005/095264 



PCT/JP2005/006735 



FIG. 5 5 



1000 



800 - 



i- 



600 - 



i 



>s 400 
H 



200 - 



0 




0 200 400 



600 800 

;SEE/mV 



Air:10ml/nnn 
Ajn50ml/min 
Air:100tDl/nin 
Ajn200m!/min 



SJt:90°C 

:60.8cm 2 



1000 1200 



.a 



60 



50 



40 



m 30 ■ 



iH 

20 



10 



0 



FIG. 5 6 





: IMtZS— )l> 

'M*4;tli:5.0mVmjn 

aL %ykm. : 50ral/min 
%®}WM :60.8cm 2 



0.00 0.02 0.04 0.06 0.08 0.10 6.12 



laft&Jt/A/cm 



2 9/37 



WO 2005/095264 



PCT/JP2005/006735 



FIG. 5 7 



60 



40 



M 



r20 f 



0 




4 



600 



800 




W:lM>t$t/-,>U 

M£t:5.0a*iiin 



1000 



FIG. 5 8 



1200 




400 



600 



800 

SfEflE/mV 




5iM*:5.0ml/min 

Crt? 4=^" 



>cWlL 



M : 50ml/min 



60.8cm 



1200 



3 0/37 



WO 2005/095264 



PCT/JP2005/006735 



FIG. 5 9 



30 - 



ft 

Iryl 

m 
18 



20 - 



10 



0 




0.00 



0.02 



0.04 



0.06 



!^^1.5ml/min. 

^5.0ml/min. 
^^7.5ml/min. 
-x-MlO.Oml/min. 



/HQ. 



50°C 

1M;*£/— ;U 
50ml/min 



WSftBS :60.8cm 2 



0.08 



30 



1 



20 - 



10 



o 



400 



;»ft^JS/A/cm 



600 



FIG. 6 0 




800 



;lEJ±/mV 



jWl.5nMnia 

■6-M2.5mVmia 
M5.0m^mia 
mW-Sni/nia. 
-x-MlO.OmI/mia 



aS:50°C 



50n#min 



%S&®fS:60.8cm 



1( 



3 1/37 



WO 2005/095264 



PCT/JP2005/006735 



] 

H 



1000 



800 - 



600 



400 - 



200 - 



0 



FIG. 6 1 




■o-Wl.5ml/mia 
^-M2.5ml/mia 
M5.0ml/niin. 
M-7.5ml/min. 
-x-j^lO.Oml/inin. 



Slt:50°C 

: 50mVmin 
:60.8cm 2 



400 



600 



800 



1000 



HJE/mV 



FIG. 6 2 



150 



140 • 

130 - 

120 - 

110 - 

100 - 

90 - 

§ 80 ■ 

m 70 - 
| 60 

40 
30 
20 
10 
0 





;SJg:50°c 

5£§V:50ml/min 
3r*M?l :60.8cm 2 



0.00 0.05 0.10 0.15 0.20 0.25 



3 2/37 



WO 2005/095264 



PCT/JP2005/006735 



FIG. 6 3 



120.0 - 



100.0 - 



80.0 
Jg 60.0 



40.0 - 



20.0 



0.0 





;SJt:50°C 

: 50ml/min 
*£SE2S:60.8cm 2 



300 



500 



700. 



900 



FIG. 6 4 



1000 




0.5M 
-a-I.OM 

*-2.0M 



fiSSfi :5.0mVnrin 



g£^:50ml/min 
%®Wm :60.8cm 2 



400 



600 



800 



3 3/37 



WO 2005/095264 



PCT/JP2005/006735 



FIG. 6 5 



40 



30 • 



8 20 

IS 



10 



o 




0.00 



0.02 



0.04 



0.06 



0.08 




g : 50°C 



ftL /^M : 5.0ml/min 
fb#X?1dl:14.0ml/min 

fcSftliSh 60.8c nrf 



FIG. 6 6 



35.0 



30.0 - 



25.0 - 



20.0 



15.0 - 



10.0 - 



5.0 - 



0.0 




400 



600 



Ml 




;St:50°C 
*SSft:1M/fc/— Jl/ 
TO3ia:5.0ml/min 
^fctfX3Sa:14.0ml/min 
^i5«!l®W:60.8crTf 



1( 



: M(±/mV 



3 4/37 



1 



WO 2(1(15/095264 



PCT/JP2005/006735 



600 



t& 400 - 



i 

H 200 



0 



FIG. 6 7 




500 600 



700 



800 900 1000 



FIG. 6 8 



«21% 



;SJg:50°C. 

$4:1M^/— ;u 

$43iES : 5.0ml/ min 
<t**X3iSfi:14.0ml/min 
W$]t5fi :60.8cm 



50.0 



40.0 - 



I 30.0 

i 



1g 

M\ 20.0 
X 



10.0 



0.0 




0.00 0.02 0.04 0.06 0.08 0.10 0.12 

.2 



30°C GfiBMb**3.4nifa]iiO 

70°C(iii^t:7Kig5.5ml/njin) 
90°C (iiifefbjc* 5.3nitaii0 



=i:iM/$/--;u 

s 43S£:5.0ml/min 
itM : IMH2O2 
-(b^Mfi: : 2.6~5.5ml/min 

WkWR :60.8cm 2 



3 5/37 



WO 2005/095264 



PCT/JP2005/006735 



FIG. 6 9 



50.0 



40.0 - 



30.0 - 



SB 

^ 20.0 



10.0 - 



0.0 




0 



200 400 600. 

SJE/mV 



30 o C(ii^7K^3.4nil/min) 

^- 50°C(iimft:7jc^2.6ml/mm) 
70°C(ii^fb7K^5.5mlmin) 
90°C(ii^{t:7jc^5.3ml/tnm) 



«S*4S!tl::5.0mI/min 
^b^J:lMH202 

£fi:2.6~5.5ml/min 



:60.8cm 



800 1000 



FIG. 7 0 



300 



200 - 



8 
( 



100 - 




500 600 



700 800 

®£/mV 



-o- 30°C(ii^k7k*3.4mI/nim: 



in) 



50°C(ii^t;7lc^2.6mVmin) 



70 o C(ii^b7lc^5.5m!/mini 



90t:(ii^b7X*5.3mI/nm; 



3 



ffi*4SiSft:5.0ml/min 
^b»J:lMH202 
^Ib^JSSl: : 2.6~5.5m!/min 
*T5M1» :60.8cm 2 



900 1000 



3 6/37 



• 



WO 2005/095264 



PCT/JP2005/006735 



FIG. 7 1 




1MHCHO 
-A— IMMeOH 
1MHOOOH 



;S)g:50»c 



0 20 40 60 80 100 



FIG. 7 2 



12 



10 



8 



2 - 



0 




0 



200 400 600 



1MHCHO 
-A-lMMeOH 
lMHCOOHD 



S&:50°c 
*®HgEi::5.0iiiltoin 

•flxflilifS : 60.8cm 2 



1( 



3 7/37 



